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Abstract

Introduction. The relevance of the study is mainly due to the fact that the analysis of the dynamics of the population aging
process, as well as its territorial characteristics, plays an important role in the process of determining various complex
plans for the development of territories, from individual settlements to macroregions and entire states. The purpose of
the study is to determine the spatial features of dynamics of population ageing of the Crimean Peninsula in the last inter-
census period (2014-2021), which, in turn, makes it possible to assess further prospects for its transformation at the level
of leading cities and administrative regions.

Materials and Methods. Using the complex method of Z. Dlugosh, the population aging dynamics index of all
municipalities of the peninsula was calculated, they were classified by the type of age structure, as well as by the
level of intensity and direction of its transformation. Statistical analysis methods such as summary, grouping, as well
as correlation and regression analysis of the obtained statistical data also acted as a research tool. The foundation of
the information base of the study was the materials of the All-Russian Population Census 2014 and 2020 (2021) in the
Republic of Crimea.

Results. 1t has been established that all municipalities of the Republic of Crimea are characterized by an old age structure
of the population, which varies in the range from moderately old to very old. In the dynamic aspect on the peninsula for
the analyzed period, municipalities can be distinguished with a trend of slow and moderate rejuvenation (respectively 28
and 8% of the total number of municipalities), slow and moderate aging (56 and 4%, respectively). Their placement did
not record both distinct spatial patterns (territorial zoning) and noticeable differences between urban districts and rural
areas (levels and forms of settlement).

Discussion and Conclusion. In the nearest future, there is no need to talk about a significant transformation of the types
of age structure in the municipalities of Crimea, since in more than 90% of municipalities with a very old age structure of
the population, there is currently a tendency towards either slow or moderate aging, and a number of municipalities with
moderately old and old age structure also maintain the trend towards population aging.
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OPMZMHLUZbHoe meopemudecKkoe ucciedosamue

TeppuropnanbHo-paccesieHYecKHe 0CO0eHHOCTH JMHAMMKH IPOILecca CTapeHusl HaceJeHus
Pecny0iauku Kpsim (2014-2021 rr.)

J.U. Y3naponos

Denepanbublil uccnenoparensckuil neHTp FOxHbIN HayuHbli HeHTp Pocculickoii akajemMuu Hayk,
r. PocroB-na-Jlony, Poccuiickas ®enepauus

D4 uzn-dmitrij@yandex.ru

AHHOTaLUA

Beedenue. AxTyanbHOCTD HCCIIeIOBaHNS 00yCIIOBIEHA TIIABHBIM 00pa3oM TeM, U4TO aHAJIN3 TUHAMUKHU Mpollecca cTa-
pEHHS HACEJIeHUs], a TaKXXe €ro TePPUTOPHAIBHBIX 0COOCHHOCTEW WMI'paeT Ba)KHYIO pOJb B IMPOLECCE ONpPEAETICHHUs
PA3JIMYHBIX KOMIIJICKCHBIX IJIAHOB Pa3BUTHUA TeppHTOpHﬁ, HadyuHas OT OTACIBbHBIX MoCeICHUM 10 MaKpOpEeruoHoB U
LeNbIX TocyaapceT. Llenb ncciieioBaHus COCTOUT B ONPE/ISNICHHH MTPOCTPAHCTBEHHBIX 0COOCHHOCTEH TUHAMUKHU TPO-
mecca cTapeHus HacelneHnss KpbIMCKOTo moJyoCTpoBa B MOCIeNHUN MexnepenucHslil mepuox (2014-2021 rr.), uto B
CBOIO OYepe]b MO3BOJSET OLEHUTD AadbHEHIINE NMEPCIEKTUBBI €ro TpaHc(hopMauy Ha YPOBHE BEAYIIHX TOPOIOB U
aJIMUHUCTPAaTUBHBIX PaiiOHOB.

Mamepuanvt u memoost. C OMOIIBIO KOMIIJIEKCHOH MeTonuku 3. J{myromra paccyuTaH MHAEKC AMHAMHMKH CTapeHUs
(WSD) HaceneHus Bcex MyHUIIMNAIbHBIX 00pa30BaHUH IOJIYOCTPOBA, BHINOIHEHA MX KJIACCU(UKAILHS 110 TUITY BO3pacT-
HOW CTPYKTYpBI, @ TakXKe 10 YPOBHIO MHTEHCHBHOCTH M HANPaBJICHHOCTH ee TpaHchopmanuu. B xadecTBe HHCTpyMEH-
Tapusi UCCIENOBAHMUS TAKKE BBICTYIHIA TaKWE METOIBI CTATUCTHUYECKOTO aHAM3a, KaK CBOJKA, TPYMITHPOBKA, a TAKXKe
KOPPEISIIMOHHBIA M PETPECCHOHHBIN aHAIN3 MOTyYSHHBIX CTATUCTUYCCKUX AaHHBIX. OCHOBY HH(OPMAIIOHHON 0a3bl UC-
CIIe/IOBaHUS COCTaBHMIIM MaTepuaiisl Beepocceniickoit nepermcn Hacenenus 2014 u 2020 (2021) rr. mo Pecny6nuke Kpbim.
Pe3ynomamut uccnedosanus. YCTaHOBICHO, YTO JUISL BCEX MYHHIMIAIBHBIX 0Opa3oBaHuii Pecryonuku Kpeim cBoii-
CTBEHHA CTapas BO3pacTHas CTPYKTypa HaceleHHs, KOTOpas BapbUpyeTcs B JHAIla30HE OT YMEPEHHO CTapoid A0 O4eHb
cTapoii. B anHaMu4eckoM acrekTe Ha MOJyOCTPOBE 32 aHAIN3UPYEMBbIi EPUO MOXKHO BBIACIUTH MyHHUIUIIAIBHBIE 00-
pa30BaHUs C TCHACHIMEH MEUIEHHOTO H YMEPEHHOTO OMOJIOKEHHS (COOTBETCTBEHHO 28 1 § % 0T 00mIero KoimdecTsa
MYHHUIMTATBHBIX 00pa30BaHNUM), MEIUIEHHOTO U yMEpeHHOTO cTapeHus (56 u 4 % cooTBeTCTBEHHO). B nx pasmermeHnn
He (PUKCHPOBAJIOCH KaK OTYETIIMBBIX MPOCTPAHCTBEHHBIX 3aKOHOMEPHOCTEH (TeppUTOpPHATbHON 30HAIBHOCTH), TaK U 3a-
METHBIX PA3JIMYMHA MEXy TOPOJACKUMH OKPYTaMH U CEINbCKUMHU paifoHaMu (YPOBHIMHU U (POPMaMHU paccesIeHus).
Oécyscoenue u 3axnrouenue. B Onvkaiiieid nepcrekTHBe 0 3HAYUTENBHOM TpaHC)OpMAaLMK TUIIOB BO3PACTHOW CTPYK-
TYpBl B MyHULIMTIAJIBHBIX 00pa3oBaHusAX KpbiMa roBOPHUTH HE MPUXOIUTCS, OCKOIBKY Oosee yeM B 90 % MyHHIHIIATb-
HBIX 00pa30BaHUI C OYCHH CTApOH BO3PACTHON CTPYKTYpOW HACENCHHS B HACTOAIIee BpeMs HaOIIOHaeTcs TCHACHINS
100 MEIUIEHHOTO, JINOO0 YMEPEHHOTO CTapeHus, a psJ MyHHIHUNAIbHBIX 00pa30BaHUH C YMEPEHHO CTapodl M cTapon
BO3PACTHOHN CTPYKTYPOH TaKKe COXPAHSIOT TPEH Ha CTapeHNE HaCEICHUs.

KuroueBble cinoBa: Pecniyonuka Kpsiv, MyHUIHIIaIbHBIE 00pa30BaHMs, CUCTEMA PACCENICHNS, HHACKC CTAPEHNUS, HHACKC
JVUHAMHKH CTapEHHs, 3THOIEMOTpaUIECKIH COCTaB

®unacupoBanue. [Tydnikauus noarorosnena B pamkax peanisanuu ['3 FOHL] PAH na 2025 1, Ne roc. per. 125011300217-1.

Jas nutupoBaHus. Y3Haponos [I.M1. TepputopuaipHO-pacceleHYeCKHe 0COOEHHOCTH AWHAMHKH IIpOIecca CTape-
Hus HaceneHus PecryOmuku Kpemm (2014-2021 rr). Hayunoui anemanax cmpan Ipuuepromopwns. 2025;11(3):14-23.
https://doi.org/10.23947/2414-1143-2025-11-3-14-23

Introduction. The process of gradual aging of the population, to one degree or another characteristic of all modern
modernized societies, is comprehensively related to the functioning of the main segments of social infrastructure, largely
determines the vectors for the development of local health care, education, and pension systems. In this regard, the
analysis of the dynamics of the population aging process, its territorial features, is of direct practical importance in the
development of comprehensive plans for the development of territories of any taxonomic level from individual settlements
to macroregions and entire states.

The objectives of our study include an analysis of the territorial and settlement features of the dynamics of population
ageing in the Republic of Crimea by classifying the municipalities of the peninsula by the types of the population age
structure, as well as by the degree of intensity and transformation vectors of its age structure; identification of the main
territorial and settlement features of this process in the Russian period of the republic’s development.

The chronological framework of the study is due not only to the fact that the entry of Crimea into Russia in the
spring of 2014 opened a new stage in its demographic, ethnocultural, socio-economic development [1, p. 126], but also
significant discrepancies in the series of Ukrainian and Russian periods.
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The results of the study make it possible to record the spatial features of the dynamics of population aging process
of the Crimean Peninsula in the last inter-census period (2014-2021), which also makes it possible to assess further
prospects for its transformation at the level of leading cities and administrative regions.

Research review and information base. Some aspects of the problem of interest to us were touched upon in a number
of studies on geodemographic processes in the territory of modern Crimea [1, 2—7]. Nevertheless, the peculiarities
of the dynamics of the population aging process of the peninsula in the Russian period need a more detailed study,
including spatial analysis, in the context of municipalities. There are 25 of them in the republic (11 urban districts and
14 rural areas).

The study was based on data from 2014 and 2020 (2021) censuses [8, 9] on the basis of which calculations were
made and the classification of municipalities by type of age structure and characteristics of its subtype was carried
out, which made it possible to identify a number of features of the dynamics of the population aging process in the
Republic of Crimea.

Materials and Methods. We used the Z. Dlugosh method as a working one, which makes it possible to identify the
directionality and rate of changes in the age structure through the calculation of the aging dynamics index, which reflects
the differences between the proportions of old and young age groups during the study period [10].

To typologize the obtained quantitative values of the aging index, an equal-interval open scale was used, from the
work of O.0. Sekitsky-Pavlenko “Typology of transformation of the population age structure of Russian regions”, which
was also based on the methodology developed by Z. Dlugosh [10, 11].

“The application of this method involved several stages. At the first stage, the population aging index of all
municipalities of the Republic of Crimea was calculated (according to the data of 2021), which was calculated as the ratio
of the number of people over 60 to the number of children and adolescents (0—14 years old):

I — B)twa. X 100,

ag.
ytwa.

where 1, - aging index; P, — population over working age; P e population under working age. The lower the aging
index, the younger the population structure” [11, p. 818].

At the second stage, the aging dynamics index was calculated according to the method of Z. Dlugosh [10], which made
it possible to determine the vector and intensity of the age structure transformation process. The formula for calculating
the aging dynamics index was as follows:

Wo=1P,,.(0 -

ytwa. ytwa. (t+n)] + [Putwa.(tﬂz) B Potwa,(t)] 2

where W — aging dynamics index; P iy proportion of the population under working age at the beginning of the
study period; P ouiim ~ proportion of the population under working age at the end of the study period; P, . ~—
proportion of the population over working age at the end of the study period; P, — proportion of the population
over working age at the beginning of the study period. High index values indicate the intensive process of population
aging in a particular municipality, and negative values indicate the process of rejuvenation of the population of this
administrative-territorial community.

In the method used, eight types of intensity of demographic aging/rejuvenation are distinguished: 1) rapid aging;
2) active; 3) moderate; 4) slow aging; 5) slow rejuvenation; 6) moderate; 7) active; 8) rapid rejuvenation [10, 12].

Results. Among the municipalities of the Republic of Crimea, the study revealed only four options for the intensity
of the transformation process of the age structure: with trends of slow or moderate rejuvenation; slow or moderate aging
(Table 1). As a result, each type of age structure corresponds to 4 subtypes characterizing the direction of the ongoing
transformations.

The results of calculating the aging index and the aging dynamics index for each of the municipalities of Crimea are
presented in Fig. 1. Table 1. The classification of municipalities by vector and degree of intensity of change in the age
structure of the population is given.

The calculations made make it possible to attribute the municipalities of the peninsula to the following types of the
population age structure: 1) moderately old — 6 (24%); 2) old — 8 (32%); 3) very old — 11 (44%). Administrative entities
with the youngest types of age structure of the population on the peninsula are currently absent.
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Fig. 1. Indices of aging and dynamics of aging of the population of Crimea in the territorial context (by municipalities)!
Table 1

Typology of municipalities of the Republic of Crimea according to the degree of intensity and direction of
transformation of the age structure of the population?

Age structure type

Aging index value

Age structure dynamics

Municipal units

Very young

I old. (X) <1 old. (40.0)

Young

I old. (40.1)< I old. (X) <
[ old. (70.0)

On the eve of old age

Told. (70.1)< I old. (X) <
I old. (100.0)

Moderately old

I old. (100.1)< I old. (X)
< I old. (130.0)

Slow rejuvenation trend

Dzhankoy District;
Krasnogvardeisky District

Krasnoperekopsky District;

Moderate rejuvenation Belogorsky District

trend

Slow ageing trend Simferopol District;
Sovetsky District

Moderate aging trend

! Calculated as per: [8, 9].
2 Calculated as per: [8, 9].
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End of Table 1

Age structure type

Aging index value

Age structure dynamics

Municipal units

Oold

I old. (130.1)< I old. (X)
< I old. (160.0)

Slow rejuvenation trend

Bakhchisarai District;
Kirovsky District;
Pervomaisky District;
Simferopol City District;

Nizhnegorsky District
Moderate rejuvenation -
trend
Slow ageing trend Saksky District;
Sudak Urban District;
Black Sea Region
Moderate aging trend —
Very old Told. (160.1) < I old. (X) Slow rejuvenation trend -
Moderate rejuvenation Kerch Urban District
trend
Slow ageing trend Razdolnensky District;
Evpatoria Urban District;
Krasnoperekopsk Urban
District;

Yalta Urban District;
Alushta Urban District;
Armyansk Urban District;
Saki Urban District;
Feodosia Urban District;
Leninsky District

Moderate aging trend

Dzhankoy Urban District

The study revealed 9 municipalities of the republic with a tendency to rejuvenate the age structure (2 urban districts
and 7 districts). It should be noted that only three of them have recorded positive quantitative dynamics of the population
over the past five years (Kerch, Belogorsky and Kirovsky districts). In all three cases, it was provided by migration inflow
of population [13] (Table 2).

Table 2

Migration balance of the population of municipalities
of the Republic of Crimea, 2017-2021 (%o)*

18

Municipalities Migration balance of the population of municipalities of the
Republic of Crimea (%o)

2017 2018 2019 2020 2021

Alushta Urban District 14.9 11.3 14.50 13.6 12.2
Armyansk Urban District —4.1 =5.1 —-0.30 24 10.4
Dzhankoy Urban District 6.2 -13 -2.40 4.2 —4.3
Evpatoria Urban District 9.0 11.3 7.80 11.4 9.6
Kerch Urban District 13.0 9.8 11.40 13.9 4.6
Krasnoperekopsk Urban District -6.4 54 -2.40 4.5 5.2
Saki Urban District 2.8 4.4 6.10 5.1 10.8
Simferopol City District 3.9 -0.2 1.38 -4.8 2.7
Sudak Urban District 4.8 2.2 —4.80 -1.1 -3.0
Feodosia Urban District 7.5 7.9 6.90 10.3 17.9
Yalta Urban District 7.2 6.2 3.70 7.6 7.8
Bakhchisarai District -7.8 -6.8 6.80 6.2 1.3

3 Calculated as per: [13].
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End of Table 2
Municipalities Migration balance of the population of municipalities of the
Republic of Crimea (%o)

2017 2018 2019 2020 2021

Belogorsky District 1.1 0.0 3.80 0.5 5.5
Dzhankoy District -7.9 —6.7 -2.60 0.9 -2.9
Kirovsky District 6.7 6.2 4.40 1.5 3.8
Krasnogvardeisky District 0.6 2.4 0.00 4.6 4.1
Krasnoperekopsky District -8.5 -3.1 —4.20 0.4 -0.8
Leninsky District -6.0 —4.1 -1.70 -24 -8.6
Nizhnegorsky District -7.0 34 3.60 5.8 3.0
Pervomaisky District -10.2 -12.5 —6.10 24 -1.5
Razdolnensky District -0.9 -2.6 -2.50 8.4 93
Saksky District 6.3 4.7 11.30 9.2 12.8
Simferopol District 15.0 8.0 8.50 14.8 19.8
Sovetsky District -34 -2.8 -2.90 -2.9 -0.3
Black Sea Region 8.5 5.9 8.10 15.7 222

The distribution of municipalities with a rejuvenation trend across the peninsula does not reveal a clear zoning in this

process (Fig. 2). Any resettlement specifics are also not recorded in this process.

Ch

10

Rejuvenation

Aging

Fig. 2. Dynamics of the Crimean population aging process

by municipalities, 2014-2021*

It should be noted that the analysis of the dynamics of population aging of such a multi-ethnic society as Crimea
should take into account the specifics of the ethnodemographic structure of each municipality and shifts in the ratio
of leading national groups. For the republic, the analysis of the dynamics of three most numerous peoples, Russians,
Crimean Tatars and Ukrainians, who have serious specifics of their age structure and tangible sociodemographic features,

is of decisive importance (Fig. 3).

The age structure of the Crimean Tatars is distinguished by a uniform distribution of the population across 10-year
cohorts, recorded both in 2014 and in 2021, with enough young average age of 33.2 years. The structure of the Ukrainian
population of the peninsula is the oldest. In the mid-2010s its median age has already exceeded 50 years. The proportion
of elderly people (60 +) was approaching a third. The age pyramid of the Russian people occupied an intermediate
position, in its form somewhat more gravitating to the pyramid of the Ukrainian community — a reduced proportion of
younger generations and a specific dominant of older ages (people 60 + made up almost 22%).

4 Calculated as per: [8, 9].
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Fig. 3. Age structure of the three leading national communities
of the Republic of Crimea, 2014-2021 (%)*

In the period between the last two censuses, the Ukrainian population of Crimea showed the maximum rate of aging.
The share of elderly people in its composition increased from 32.3 to 42.9%, with a parallel compression of children and
youth generations (0—19 years old) from 11.4 to 8.8%, youth (20-29 years old) from 10.7 to 5.5%.

The median age of representatives of the Ukrainian community of the peninsula for 2014-2021 increased by 6 years
(from 50.3 to 56.3), which significantly exceeded the rate of aging of the other two leading national groups of Crimea,
among the Russian and Crimean Tatars this indicator added 2.8 and 2.3 years, respectively (Fig. 4).

The entire population Cities Rural area
» >
o OF o9
) o A o) o)
R SN SRS
P P R 2014
2021
S S S S S S S S
\)%é\%&\ (b\ ‘b&‘bﬁ i \{\\‘DS\ \)%é\‘&o R ‘5&‘&& {& "\\‘b‘\ \)%%{b& ‘b’\‘b\‘bﬂ (b'\'{\\‘bi\
< C}.\&@ \S\é <+ Cﬂi\ & NS < & 3

Fig. 4. Dynamics of median age of leading national communities
in the Republic of Crimea, 20142021 (number of years)®

Analyzing the changes in the ethnic structure of the population in municipalities with a tendency to rejuvenate the age
structure, we can conclude that this trend was largely due to a large-scale decline in local Ukrainian communities (as the
oldest national group). In all territorial communities that showed a rejuvenation trend, the number of Ukrainians over the
analyzed 7-year period decreased by 40—57%. The rapid decline of the majority of the territorial Ukrainian communities
of the peninsula in 2014-2021 could be explained by various factors: the outflow to Ukraine (the most intense in 2014);
increased mortality associated with a high proportion of the old and elderly population; a change in the identity of some
Ukrainians and representatives of the mixed Russian-Ukrainian population in the new socio-political conditions. Only
the first two factors worked to rejuvenate the age structure of the population. An additional condition, as a rule, was a
noticeable quantitative growth of the Russian population and, especially, the Crimean Tatars (Table 3).

° Calculated as per: [8, 9].
¢ Calculated as per: [8, 9].
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Increase/decrease in the number of the largest ethnic groups in municipalities
with a tendency to rejuvenate the age structure (2014-2021)’

Table 3

Municipalities Ethnic groups (increase/decrease in number, % of 2014 values)
Russians Crimean Tatars Ukrainians
Kerch Urban District 6.90 -6.91 -56.62
Simferopol Urban District 1.31 -3.12 -52.63
Bakhchisarai District 14.52 18.72 -50.52
Belogorsky District 17.87 17.32 -51.34
Dzhankoy District 20.95 0.16 —46.48
Kirovsky District 7.21 9.17 -51.99
Krasnogvardeisky District 15.93 7.98 -51.48
Krasnoperekopsky District 38.35 19.53 -39.72
Nizhnegorsky District 5.52 5.93 —44.17
Pervomaisky District 25.59 14.33 —48.02
Sudak Urban District 21.00 0.24 —45.40

Inmunicipalities with the aging trend of the age structure, the dynamics of the national composition was multidirectional,
not allowing to record any clear correlation between these two processes, which was also generally natural, since the
pace and vector of transformation of the population age structure of the territorial communities in Crimea represented
the resulting group of factors, the overall composition of which was noticeably different for each of these administrative
formations. This statement, however, does not negate the conclusion that the ethnodemographic factor plays a significant
role in the dynamics of the population age structure of municipalities (Table 4).

Increase/decrease in the number of the largest ethnic groups in municipalities
with an aging trend in the age structure (2014-2021)8

Table 4

Municipalities Ethnic groups (increase/decrease in number,
% of 2014 values)
Russians Crimean Tatars Ukrainians

Alushta Urban District 26.25 —8.53 -52.60
Armyansk Urban District 1.60 —6.25 -42.13
Dzhankoy Urban District 5.54 —22.05 —54.34
Evpatoria Urban District 7.85 7.02 -53.99
Krasnoperekopsk ~ Urban 21.59 44.89 —41.88
District

Saki Urban District 3.16 4.38 -36.57
Feodosia Urban District -5.18 541 -55.50
Yalta Urban District 2.01 —24.38 —63.56
Leninsky District 12.75 21.56 —55.48
Saksky District 15.93 -2.58 —41.77
Simferopol District 21.07 21.65 —43.63
Sovetsky District 9.00 5.07 —45.87
Black Sea Region 13.22 1.35 -51.38

7 Calculated as per: [8, 9].
8 Calculated as per: [8, 9].
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Discussion and Conclusion. According to the results of the study, all municipalities of Crimea without exception are
characterized by the old age structure of their population, ranging from moderately old to very old (24% — moderately old
structure; 32% — old age structure; 44% — very old age structure). Among them there is a tendency to rejuvenate the age
structure (2 urban districts and 7 districts) in 9 municipalities of the republic.

In the ethnodemographic composition of the population of municipalities, the most significant for their age structure
was the ratio of three leading nationalities: Russians, Ukrainians and Crimean Tatars (first of all, we are talking about
Ukrainians and Crimean Tatars). An increased proportion of Ukrainians determined the belonging of the territorial
community to the group of old types of the population age structure, Crimean Tatars to one of the young types (from
among those present on the peninsula).
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